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Background: Valuing hypothetical health states is a demanding personal process, since it
involves the psychological evaluation of hypothetical health states. It seems plausible that
elderly individuals will value hypothetical health states differently than the general popula-
tion. It is, however, important to understand the psychological division that oldest old
subgroups construct between acceptable and unacceptable health states. This information
can produce important evidence regarding well-being and disability conceptualization.
Objective: To investigate how Dutch oldest old, conceptualize health-related quality of life
health states when compared to well-being health states. In addition, we aim to compare
subgroups, based on dependency classiﬁcation.
Methods: Ninety-nine elderly living in the Groningen, Hoogeveen and Veendam areas of
the Netherlands participated in the study. Respondents were classiﬁed into three groups based
on dependency levels. The respondents were asked to value hypothetical health states,
a generic preference-based HRQoL and a well-being instrument, using a visual analog scale.
Results: All three groups ranked the same health states, from both questionnaires, below the
average across the health states. The health-related quality of life health states was consis-
tently ranked lower than the current well-being health states.
Conclusions: Health state valuations performed by the oldest old indicate that conceptually,
respondents view below average health-related and well-being health states as undesirable.
The results indicated that the oldest old do view deﬁcits in health-related health states as
more important than deﬁcits in well-being health states. Since the oldest old performed the
valuations, focused interventions to improve below average health-related outcomes might
be the most cost-effective way to increase oldest old well-being outcomes.
Keywords: oldest old, valuation, health states, health-related quality of life (HRQoL), well-
being
Introduction
Different populations may have quite different opinions on the impact of health states,
ie, show considerable variation in the valuation of health states.1 This notion has
resulted in continuous debates on the validity of general societal valuation methods
reﬂecting the “average” citizens’ health state preferences, and whether the valuation
process should rather be performed by the speciﬁc or affected group of the population
instead.2 Typically health state valuation exercises are utilized to investigate the values
patients, the general population or speciﬁc groups attach to hypothetical health-related
quality of life (HRQoL) or well-being health states. However, this study was done
concerning the descriptive and nuanced experience of aging as described by various
elderly contexts and perspectives on health values.3
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Considering the abovementioned, it seems plausible
that certain subgroups of elderly will value hypothetical
health states differently than the general population.
Interestingly, demographic variables such as age, sex and
educational level only partially explain the variance in
health state valuations observed.4 Additional factors such
as level of disability, the functional outcome/domain
affected, availability of resources and type of disease
may all impact on the valuation process.5
Moreover, valuing hypothetical health states is an ardu-
ous personal process, since it involves a psychological eva-
luation of hypothetical health states.6 In the case of the oldest
old, typically 80 years and above, age may be a unique
modiﬁer of health state valuation. It has been demonstrated
that 80+ individuals may be suffering from several chronic
diseases, possibly signiﬁcantly impairing activities of daily
living, as well as increasing cognitive impairment. This sub-
group might very well value health states differently from
their younger elderly counterparts.7,8 The current study was
however concerned with investigating health state valua-
tions, within oldest old subgroups, based on dependency
classiﬁcation. Dependency classiﬁcation typically referring
to living independently, living dependently with moderate
care or living in a nursing home requiring consistent care.
The oldest old group, almost without exception, suffers from
several ailments and suboptimal health.9,10 The question is
whether indeed the perceived quality of life falls below the
average for the oldest old subgroups. Possibly health states
can be identiﬁed that are valued as worse, suggesting that
these health states contribute to poorer HRQoL and well-
being. Implicitly this suggests that if society can deﬁne dis-
ability and well-being in terms of what the oldest old deem as
acceptable and unacceptable states of health, treatment
guidelines will have to be adapted to accommodate their
wishes. Acceptable and unacceptable health states might be
different between subgroups and between HRQoL and well-
being health states, which can further explain the value the
oldest old attach to states of health and disability.
To measure HRQoL and well-being, several instru-
ments have been developed. The EQ-5D is a well-known
and widely utilized instrument that mainly focuses on
valuing HRQoL.11,12
Another approach was taken in developing a relatively
new instrument, focussing on a well-being perspective.13
Typically, these newer instruments are developed to
expand HRQoL by including and broadening the health
content to produce well-being measures. Thus, the concept
of health will include and in fact become a more compre-
hensive concept of capabilities and functionings.
Instruments like the ICECAP-O and ASCOT emerged.14
The ICECAP-O is an instrument grounded in the the-
ory of the capability approach.
Sen’s capability approach describes health as being
composed of both capabilities and functionings.15 The
notion of capabilities and functionings are important,
since capabilities refer to the possibilities one can achieve
or aspire to achieve. Functionings refer to actual achieve-
ments and accomplishments.16 While actual achievements
are essential to realize health and well-being goals, “feel-
ing” capable to achieve and strife for better health might be
the ﬁrst step to actual achievement of the HRQoL and well-
being goals. Implicitly this suggests that capabilities have
a strong psychological component of how people perceive
their future quality of life and well-being.6 The valuation of
health states is therefore related to acceptable and unaccep-
table capabilities of the oldest old age groups. Being able to
project yourself into the future with a positive view on your
health and well-being might be important to adapt to
a disease-affected life.
Deﬁcits in capability and functionings could have
negative repercussions on achieving appropriate health
care goals.17 As with HRQoL, speciﬁc diseases will also
impact on the capability and functionings impeding
individual and societal health care goals.18,19 Evidently
maintaining personal and health resources is important
to achieve relevant health and non-health capabilities
and functionings.20 It is therefore important to under-
stand how oldest old dependency subgroups value
HRQoL and well-being health states. Understanding
the psychological division the oldest old construct
between acceptable and unacceptable health states can
yield valuable information regarding well-being, disabil-
ity and mortality proﬁles.21 Our hypothesis is that the
valuations performed by the subgroups of oldest old will
identify HRQoL and well-being health states that are
subjectively valued as acceptable while other health
states are valued as unacceptable.
Objective
To investigate how Dutch oldest old, conceptualize
HRQoL health states when compared to well-being health
states. In addition, we aim to compare subgroups based on
dependency classiﬁcation.
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Methods
Participants and study design
Elderly individuals living in the Northern area of the
Netherlands were recruited (Groningen, Veendam,
Hoogeveen). The only inclusion criteria speciﬁed was that
respondents had to be aged 65 years an older. They could be
living independently and looking after themselves, living
dependently with moderate care from family or a health
professional or living in a nursing home requiring compre-
hensive care from a health professional. Dependency was
established by asking the respondents to indicate with which
subgroup they identiﬁed most. The recruitment process
involved a) contacting the elderly via telephone, b) asking
whether they would be willing to participate in the study c)
checking whether the individual ﬁts the inclusion criteria d)
making an appointment with the individuals that ﬁtted the
inclusion criteria and e) meeting the elderly participants, at
their place or residence, to conduct the interview.
Structured interviews were conducted with a generic
preference-based HRQoL instrument, the EQ5D+C and
a well-being instrument the Currently Achieved
Functioning questionnaire (CAF). The respondents were
asked to value hypothetical health states using a visual
analog scale (VAS). Ten hypothetical health states per
instrument were presented.
The average value was calculated, across the ten health
states, for each oldest old subgroup to determine which health
states were below the average and possibly deemed undesir-
able by the elderly subgroups. All respondents completed and
signed informed consent forms to participate in the study.
Ethical approval was obtained from the UMCG ethical com-
mittee (Metc 2011/041), regarding the procedures and meth-
ods used in this study (reference number M11.098466).
Measures
EQ-5D+C
The EQ-5D+C is a descriptive system whereas for the EQ-
5D-3L utility, values are available. The instrument was
developed by the EuroQol group and mainly focuses on
health-related quality of life (HRQoL).The EQ-5D-3L can
be extended by adding on a so-called bolt-on domain. The
domains included in the EQ-5D+C are mobility, self-care,
usual activities, pain/discomfort, anxiety/depression and
cognition (cognition being the bolt on here) (http://www.
euroqol.org/.11,22,23 For each domain three possible answer




The CAF instrument is theoretically embedded in the cap-
ability approach.24 The questionnaire used to assess the
feasibility and appropriateness of the capability approach
was developed and send out prior to the formal launch of
the ICECAP-O questionnaire. We, therefore, relied on the
attributes identiﬁed by Grewal et al25 to develop the CAF
questionnaire. The attributes, identiﬁed in the above men-
tioned paper, were utilized to construct a questionnaire
related to the concept of capabilities/functionings. CAF is
a preference-based instrument, designed speciﬁcally for the
elderly, with a broader perspective on HRQoL and includes
domains like attachment (feelings of love and affection),
enjoyment (activities providing joy or pleasure), security
(feeling secure when considering health and ﬁnances), role
(having a purpose) and control (making one’s own
decisions).26 Pilot studies have been performed in the
Netherlands and in South Africa to test the feasibility and
the validity of the CAF questionnaire.27 From the results of
the pilot studies, individuals from different subgroups and
even different parts of the world indicated that they are able
to value, describe and complete the CAF questionnaire.
Health state valuation
A VAS was also utilized for the valuation exercise. The
VAS is a vertical line, ranging from zero to 100. Zero on
the scale represented the worst imaginable health state
while hundred represented the best imaginable health
state. Respondents in this study were instructed to value
10 hypothetical health states from the CAF questionnaire,
using a VAS. The health states chosen were; 11111, 11122,
11245, 11312, 12335, 21114, 33333, 33544, 44433, 55555.
One (1) constitute the ability to obtain “all” in the attri-
bute, 2 constitute the ability to obtain “a lot” in the
attribute, 3 constitute obtaining “some” of the attribute, 4
constitute obtaining ”a little” and 5 constitute obtaining
“none” of the attribute. Health state 12,335 will therefore
constitute; all attachment, a lot of enjoyment, some secur-
ity, some purpose in life and no sense of control.
Respondents were also instructed to value 10 hypothe-
tical EQ-5D+C health states using a VAS. The health
states chosen were 111111, 112112, 212111, 111221,
212121, 133113, 212321, 333211, 323331, and 333333.
One (1) constitutes full health in attribute, 2 constitutes
“some” deﬁcits in attribute and 3 constitutes extreme pro-
blems in attribute. Health state 212321 will therefore
Dovepress Botes et al
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constitute; some problems in mobility, no problems in self-
care, some problems in activities of daily living, extreme
problems with pain experience, some problems with anxi-
ety and no problems with cognition. The health states,
from both questionnaires, were selected to reﬂect
a representative spectrum of health states from better to
worse.
Statistical analysis and calculations
MeanVAS scores for the 10 EQ-5D+C and 10 CAF hypothe-
tical health states were calculated for the three subgroups, ie,
independent, semi-dependent and dependent. The average
converted VAS scores for each health state were calculated.
The scores of the health states for each subgroup were then
compared and reported. The following formula was used to




Typically, the converted VAS scores can be utilized to calcu-
late quality-adjusted life years (QALY) for a speciﬁc group,
sample or population.29 In general terms, the QALY is
expressed as the value respondents assign to a speciﬁc health
state, multiplied by the hypothetical length of time spent in
the speciﬁc state.29 The QALY, therefore, provides a single
index number that provides the opportunity to compare health
outcomes or health care interventions. Our study however
focussed on valuations performed by the oldest old to under-
stand the conceptual differences between HRQoL health
states when compared to well-being health states. We focused
on the descriptive statistics, converted VAS values and aver-
age converted VAS values. Best to worse ranking exercises
were applied to the health states, since the objective of this
study was to investigate the subjective values that oldest old
subgroups place on HRQoL and well-being health states. We
utilized the converted VAS values to identify which health
states are below the average values of the converted VAS
scores. Ranked health states below the average values of the
converted VAS scores were also compared between the EQ-
5D+C and the CAF questionnaire.
Results
The total sample of the study composed of 99 respondents,
29 living independently, 30 living semi-dependently with
moderate care and 40 living in a nursing home requiring
consistent care. Table 1 indicates the socio-demographic
variables for the three groups. Noteworthy observations
are that the majority of the respondents were female, with
an average age of 80 years and above for all three groups.
Only the dependent group reported that they have more
than two people in the household. The disease proﬁles for
all three groups appear to be similar, with the exception of
the dependent elderly, reporting higher prevalence of
heart disease and stroke but with fewer psychological
disorders.
Health-related quality of life valuations
The dependent, semi-dependent and independent elderly
groups awarded state 111111 with the maximum score of
1.00. The dependent, semi-dependent and independent
groups all ranked the following health states below the
average across the health states: 133113; 212321; 333211;
323331; 333333.
Upon investigation of the EQ-5D+C subgroup valua-
tions (Table 2), it became clear that the dependent elderly
group-valued all the health states the higher, with the
exception of health state 212321.
The results from the EQ-5D+C valuations exercise,
indicates that the respondents also valued better health
states closer to one and worse health states closer to zero.
Well-being valuations
The CAF valuations indicate that the respondents valued
better health states closer to one and worse health states
closer to zero (Table 3). The dependent, semi-dependent
and independent elderly awarded health state 11111 a value
of 1.00. In the dependent, semi-dependent and independent
groups, a similar trend is evident. All the groups ranked the
same health states, 11245; 12335; 33544; 44433 and 55555,
below the average, across all the health states. Additionally,
the dependent group-valued health state 33333 below the
average across the health states. The dependent group-
valued 12335; 33544; 44433 and 55555 health states the
highest, compared to the other two groups.
Health-related vs well-being valuations
Upon comparison of the EQ-5D+C and CAF health states
below the subgroup average, it becomes apparent that the
EQ-5D+C health states were consistently ranked lower
than the ranked CAF health states. Across the subgroups,
the worst health state in the CAF valuations, 55555, is
valued considerably higher than the worst EQ-5D+C,
333333, health state. However, in both the EQ-5D+C and
CAF, all three subgroups valued the best health state with
the highest value possible: 1.00.
Botes et al Dovepress
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Discussion
Valuing well-being health states relates to the fact that
factors like age, disability and dependency affects how
elderly value health states.5,30
This study investigated Dutch elderly health state
valuations, using both a utility-based and capability-
based questionnaire and reported on the implicit nature
of how the oldest old subgroups conceptualize HRQoL
health states when compared to well-being health states.
The ﬁrst important result from the EQ-5D+C question-
naire indicates that all three subgroups ranked the bottom
ﬁve-health states, 133113, 212321, 333211, 323331 and
333333, below the average scores of the subgroups. This is
an important ﬁnding, since this indicates that, subjectively,









Age mean [range] 87 [81–93] 83 [75–89] 80 [69–87] ns
Female, n (%) 33 (83) 21 (70) 22 (76) ns
Education
Primary, n (%) 13 (33) 12 (40) 10 (34) ns
Secondary 9 (23) 8 (27) 10 (34) ns
Vocational training 13 (33) 8 (27) 5 (17) ns
Higher education/
University
5 (13) 2 (7) 3 (10) ns
Other 1 (3) ns
Spiritual interest Yes 21 (53) 16 (53) 13 (45) ns
Number of people in
household, N (%)
1 12 (30) 17 (57) 20 (69) ns
2 11 (28) 13 (43) 9 (31) ns
3 17 (43) 0 0 <0,01 Dependent/independentand dependent/
semi-dependent
Number of diseases, N (%)
0 4 (10) 5 (17) 3 (10) ns
1 12 (30) 6 (20) 8 (28) ns
2 9 (23) 6 (20) 5 (17) ns
3 8 (20) 8 (27) 7 (24) ns
4 3 (8) 2 (7) 2 (7) ns
5 4 (10) 3 (10) 3 (10) ns
6 0 0 1 (3) ns
Disease type, N (%)
COPD 3 (8) 2 (7) 5 (17) ns
Heart disease 14 (35) 2 (7) 3 (10) <0,01 Dependent/independent and depen-
dent/semi-dependent
Hypertension 25 (63) 18 (60) 17 (59) ns
Stroke 8 (20) 4 (13) 1 (3) 0,06 Dependent/independent only
Kidney/Gall stones 3 (8) 3 (10) 4 (14) ns
Kidney disorder 1 (3) 0 1 (3) ns
Diabetes 6 (15) 9 (30) 5 (17) ns
Joint disorders 20 (50) 16 (53) 17 (59) ns
Epilepsy 1 (3) 1 (3) 1 (3) ns
Cancer 3 (8) 4 (13) 5 (17) ns
Psychological disorder 2 (5) 6 (20) 9 (31) ns
Notes: ns: not signiﬁcant (signiﬁcance level =<0.05).
Dovepress Botes et al
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the participants view the lowest ﬁve-health states as undesir-
able or unacceptable. Implicitly this suggests that the oldest
old might deem the health states above the subgroup average
as acceptable and part of the process of aging. Conceptually,
this has implications for current practice guidelines when
deﬁning disability within groups, individuals or populations.
If individuals, within a certain group, can agree that speciﬁc
deﬁcits in health are acceptable, then treatment guidelines for
those health states should be adjusted accordingly.
Suggesting that the concept of disability within a group like
the oldest old should be re-examined and redeﬁned to include
the views of the oldest old.3
The dependent elderly valued the majority of the
health states the highest of the three groups, despite
the reality of decline and higher prevalence of stroke
and heart disease in this subgroup of elderly.31 This
result reinforces the idea that being dependent does not
mean that the elderly are experiencing negative senti-
ments regarding future health and quality of life. The
dependent elderly still place a higher valuation on worse
off health states, when compared to the other two
groups. A possible explanation can be the fact that the
dependent elderly has adapted to the “new” level of
disability and view worse off health states better than
the semi-dependent and independent groups.32 This
allows the dependent elderly to have an optimistic
view on future health capabilities.
As for the CAF valuations, all the subgroups ranked
health states 11245, 12335, 33544, 44433 and 55555 equal
to or below the subgroup average. As with the EQ-5D+C
health states, this is noteworthy, since this suggests that
subjectively, the participants view health states 11245,
12335, 33544, 44433 and 55555 as undesirable, while
the remaining health states might be viewed as acceptable.
If certain health states are deemed acceptable, while some
are deemed unacceptable, this should result in the adjust-
ment of disability threshold values and treatment
guidelines.33
The dependent elderly valued the health states the
highest of the three groups. Here again, it is clear that
being dependent does not mean that the elderly are experi-
encing negative sentiments regarding their future function-
ings and well-being. Adapting to disability allows the
dependent elderly to be optimistic about worse off non-
health related health states.34
Second, the subgroup average values across the
health states of the CAF health states are higher than
the health states of the EQ-5D+C questionnaire. In addi-
tion, comparing the below average ranked health states
of the EQ-5D+C and CAF, shows that the oldest old, do
view deﬁcits in health-related health states as more
important than deﬁcits in well-being health states. This
concept is supported by a previous study indicating that
when people value EQ-5D health states, they already
consider the effects the health deﬁcits will have on non-
health aspects of their lives.6 It would appear that EQ-
5D+C health states refer to physical, mental and cogni-
tive decline, which the oldest old individuals may recog-
nize as part of the aging process,32 but conceptually the
oldest old also realize the effects these health deﬁcits
will have on well-being.35 This construct, the oldest old
do view deﬁcits in EQ-5D+C health states as more
important than deﬁcits in CAF health states, might be






111111 1.00 1.00 1.00
112112 0.83 0.75 0.77
212111 0.82 0.76 0.77
111221 0.76 0.74 0.71
212121 0.77 0.70 0.70
133113 0.54 0.47 0.49
212321 0.49 0.48 0.52
333211 0.44 0.43 0.41
323331 0.37 0.37 0.34




Note: The bold values indicate below subgroup average values.






11111 1.00 1.00 1.00
11122 0.92 0.95 0.94
11245 0.62 0.66 0.60
11312 0.87 0.89 0.87
12335 0.74 0.73 0.69
21114 0.84 0.82 0.80
33333 0.73 0.76 0.75
33544 0.58 0.53 0.49
44433 0.63 0.56 0.50




Note: The bold values indicate below subgroup average values.
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of importance when achieving acceptable well-being is
important to the elderly. The pathway to achieve the
social support of friends and family and still have con-
trol over daily and future decisions,36 might be to pre-
serve health-related domains like mobility, cognition and
to reduce pain experience and depression. We consider
the results obtained very relevant yet some limitations
of the study should be mentioned.
The limitations of the study are as follows: First, the
CAF questionnaire is a conceptual questionnaire and not
yet widely applied and utilized in subsequent studies. The
pilot studies performed, however, conﬁrmed the feasibility
of the CAF questionnaire for use in our study. Second, not
all participants adhered to the deﬁnition of oldest old,
although the average age of the three groups were all 80
years and above.
Finally, since this study was performed in the
Northern part of the Netherlands and with a relatively
small number of respondents, future studies must
include more respondents and include more Dutch
regions to further support the conclusions made by this
study. Amid these limitations, the strength of this study
is signiﬁcant since important ﬁndings were substan-
tiated, and new associations were found. Another strong
point may be the fact that the results are in line with
previous research and evidence and that the associations
investigated are quite robust.
The results from this study reinforce the results from
previous studies indicating that a capability-based instru-
ment, like the CAF, not only provides complementary
information to the EQ-5D+C, but elderly subgroups, also
value similar hypothetical health-related and well-being
health states as unacceptable.
Conclusions
Health state valuations performed by the oldest old indi-
cate that conceptually, respondents view below average
health-related and well-being health states as undesirable.
The results also indicate that the oldest old, do view
deﬁcits in health-related health states, as more important
than deﬁcits in well-being health states. Possibly, due to
the fact that preservation of function is deemed important
by the oldest old. This suggests that focused interventions
to improve or avoid below average health-related out-
comes, like limited mobility, pain and cognitive impair-
ment might be the most cost-effective way to increase
oldest old well-being outcomes.
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